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0 A right angle header connector (10) is disclosed 
for mounting on a surface of a printed circuit board 
(44) wherein the connector includes a dielectric 
housing (12) having a bottom mounting face (28), a 
forward mating face (24) and a rearward terminating 
face (26). A plurality of contact passages (36, 38) are 
provided in the housing and extending between the 
forward mating face arid the rearward terminating 
face and defining top and bottom rows and vertical 
columns of passages, with at least a pair of pas- 
sages in each column. A plurality of terminals (4) are 
secured in the passages and have contact sections 
(16) projecting from the forward mating face and 
terminating sections (18) projecting from the rear- 
ward terminating face connectable to corresponding 
circuit traces (42) on the printed circuit board. The 
terminating sections of the contacts in the bottom 
row (18b) thereof are formed at a first angle, and the 
terminating sections of the contacts in the top row 
thereof (18a) are formed at a relatively smaller angle 
for connection to corresponding rows of circuit 
traces on the printed circuit board spaced different 
distances from the rearward terminating face of the 
housing. The resultant configuration allows the termi- 
nals of both rows to have substantially equal elec- 
trical pathlengths and therefore eliminates signal de- 
lay in high speed applications. Furthermore, the rear- 
ward terminating face of the housing compensates 
for the relatively smaller bending moment of the top 



row of terminals by recessing the upper row of 
terminal passages thereby optimizing lead coplanar- 
ity. 
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Field of the Invention 

This invention generally relates to the art of 
electrical connectors and, particularly, to a right 
angle header connector mounted on a surface of a 
printed circuit board electrically connecting an 
electrical device, such as a memory card connec- 
tor, to circuit traces printed oh a circuit board. 

Background of the Invention 

Header connectors are used with IC packs or 
memory cards for interconnecting the semi-con- 
ductor circuit of the IC pack to an external circuit 
such as a main electronic unit. The IC pack is 
inserted into the header connector and is extracted 
therefrom as needed. 

Often, such header connectors are configured 
for mounting on a surface of a printed circuit board. 
The connector includes a dielectric housing having 
a forward mating face from which contact sections 
of a plurality of contacts project for interconnection 
with the contacts of the IC pack. The housing has a 
bottom mounting face for mounting the connector 
on the printed circuit board and a rearward termi- 
nating face from which terminating sections of the 
contacts project for connection to corresponding 
circuit traces on the printed circuit board. For in- 
stance, the terminating sections may have contact 
pads for soldering to the circuit traces. 

With header connectors of the character de- 
scribed above, various problems are encountered 
in the area of the terminating sections of the con- 
tacts. Specifically, the contacts usually are secured 
in through passages in the dielectric housing. Con- 
ventionally, two horizontal rows of passages and 
corresponding contacts are provided in vertical col- 
umns with at least a pair of passages and cor- 
responding contacts in each column. The terminat- 
ing sections of the contacts project from the rear- 
ward terminating face of the dielectric housing at 
different angles and different distances from the 
housing for soldering to the circuit traces on the 
printed circuit board which are in different arrays 
on the surface of the board. This usually con- 
templates differing overall terminal lengths and 
therefore the signal speed along the electrical 
paths of the terminals may vary. Such a variation in 
signal propagation can result in signal delay in high 
switching speed applications. Problems are also 
encountered in providing sufficient flexibility for all 
of the terminating sections regardless of which row 
the respective contacts are located. For surface 
mounted connectors, lead coplanarity may be op- 
timized if the vertical flexibility or bending moments 
of all leads are equalized. Other problems involve 
providing surfaces on the terminating sections, out- 
side the dielectric housing, without interfering with 



the rearward terminating face of the housing during 
terminal insertion. In addition, problems are en- 
countered in header connectors of the character 
described in affording visual observation of the 
5 condition of the printed circuit board terminations. 

This invention is directed to solving the above 
problems in a header connector apparatus of the 
character described. 

w Summary of the Invention 

An object, therefore, of the invention is to pro- 
vide a new and improved electrical connector for 
mounting on a surface of a printed circuit board, 

;5 such as a header connector for interconnection 
with IC packs or memory cards. 

As disclosed herein, the features of the inven- 
tion are incorporated in an electrical connector 
which includes a dielectric housing having a bottom 

20 surface for mounting on a surface of a printed 
circuit board. The housing includes a forward mat- 
ing face and a rearward terminating face. A plural- 
ity of contact passages are provided in the housing 
extending between the forward mating face and the 

25 rearward terminating face and defining top and 
bottom rows and vertical columns of passages, with 
at least a pair of passages in each column. A 
plurality of contacts are secured in the passages 
and have contact sections projecting from the for- 

30 ward mating face for interconnection with mating 
contacts of an appropriate IC pack or memory 
card. The contacts have terrhinating sections pro- 
jecting from the rearward terminating face of the 
housing for connection to corresponding circuit 

35 traces on the printed circuit board, as by soldering. 

According to one aspect of the invention, the 
terminating sections of the contacts in the bottom 
row thereof are formed toward the printed circuit 
board at a first angle for connection to correspond- 

40 ing circuit traces spaced a given distance from the 
rearward terminating face. The terminating sections 
of the contacts in the top row thereof are formed 
toward the printed circuit board at an angle smaller 
than the first angle for connection to corresponding 

45 circuit traces which are spaced closer to the rear- 
ward terminating face than the bottom row con- 
tacts. To prevent interference of terminals within a 
column, the terminating sections of each terminal 
must project from the rearward terminating face at 

50 separate vertical planes. Therefore, the terminating 
sections of the top and bottom rows are offset from 
one another. 

In the preferred embodiment of the invention, 
the terminating sections of the contacts in the 
55 bottom rows thereof project from the rearward ter- 
minating face of the housing generally in the 
planes of the respective columns of contacts. The 
terminating sections of the contacts in the top and 
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bottom row in the same vertical plane project from 
the rearward terminating face offset from the plane 
. opposite from one another. 

The relative angles and positions of the termi- 
nating sections of the top and bottom rows of the 
terminals allows all terminals to have the same 
overall length. This is important where the switch- 
ing speed of the electrical signal in the system is 
increased. If the electrical path lengths of the termi- 
nals varies, propagation of the signal is not uniform 
and signal delays may result between adjacent 
terminals. The constant overall length in applicants' 
invention assures equal jDathlength of high speed 
electrical signals and therefore minimizes signal 
delay. 

However, due to the angles at which the top 
row of the terminating sections connect to the 
printed circuit board, the relative bending moment 
of the terminating sections in the top row of termi- 
nals is less than that of the terminating sections in 
the bottom row. 

According to another aspect of the invention, 
the housing has a stepped configuration in the 
rearward terminating face thereof from which the 
terminating sections of the top row of contacts 
project. This effects an increase in the vertical 
flexibility of the top row leads and substantially 
equalizes the bending moments of the two rows of 
terminals, thus improving the coplanarity of the 
leads. 

Other objects, features and advantages of the 
invention will be apparent from the following de- 
tailed description taken in connection with the ac- 
companying drawings. 

Brief Description of the Drawings 

The features of this invention which are be- 
lieved to be novel are set forth with particularity in 
the appended claims. The invention, together with 
its objects and the advantages thereof may be best 
understood by reference to the following descrip- 
tion taken in conjunction with the accompanying 
drawings, in which like reference numerals identify 
like elements in the figures and in which: 

FIGURE 1 is a perspective view of the mating 
end of the electrical connector of the invention; 
FIGURE 2 is a perspective view of the terminat- 
ing end of the connector; 
FIGURE 3 is a fragmented perspective view of 
the left-hand portion of the connector as viewed 
in Figure 2, with some of the contacts about to 
be inserted into the connector housing, and with 
other of the contacts inserted into the housing 
and mounted to circuit traces on a printed circuit 
board; 

FIGURE 4 is a schematic illustration of a plural- 
ity of contacts, according to an alternate em- 



bodiment of the invention, surface mounted to 
circuit traces of an appropriate printed circuit 
board; and 

FIGURE 5 is a cross-sectional view of the elec- 
5 trical connector of the invention showing the 
stepped-configuration of the rearward terminat- 
ing face. 

Detailed Description of the Preferred Embodiment 

w ' ~ _ ~ ~ 

Referring to the drawings in greater and detail, 
and first to Figures 1 and 2, the embodiment of the 
invention illustrated herein is incorporated in a 
header connector apparatus, generally designated 
is 10. which includes a dielectric housing, generally 
designated 12, integrally .molded of dielectric ma- 
terial such a plastic or the like. The housing 
mounts a plurality of high density contacts, gen- 
erally designated 14, which include contact sec- 
tions 16 and terminating sections 18. Contact sec- 
tions 16 are provided for insertion into contact 
sockets of an IC pack or memory card (not shown) 
as is known in the art. Terminating sections 18 are 
adapted for connecting to corresponding circuit 
traces on a printed circuit board, as by soldering 
and as will be described hereinafter. 

Housing .12 has a pair of arms 20 defining 
tracks 22 for guiding a memory card into mating 
condition with an edge of the card inserted into a 
transverse receptacle 25 (Fig. 1 ) for mating of the 
contact sockets of the card with contact sections 
16 of contacts 14 inserted into the contact sockets 
of the card. 

In addition, housing 12 has a forward mating 
face 24 (Fig. 1), a rearward terminating face 26 
(Fig. 2) and a bottom mounting face 28. The bot- 
tom face is to be positioned on a surface of a 
printed circuit board, and means are provided for 
mounting the housing to the board. Specifically, the 
housing includes a plurality of integral mounting 
pegs 30 projecting from bottom face 28 for inser- 
tion into appropriate mounting holes in the printed 
circuit board. In addition, arms 20 of the housing 
have vertical through slots 32 into which locking 
clips are inserted to lock the housing to the board. 
In the drawings, bifurcated locking legs 34 of the 
locking clips are visible projecting from bottom face 
28 in line with slots 32. 

As seen best in Figure 2, housing 12 has a 
plurality of contact passages 36 and 38 extending 
between forward mating face 24 and rearward ter- 
minating face 26. The contact passages define a 
top row (passages 36) and a bottom row (passages 
38), with a pair of passages, one from each row, in 
a plurality of transverse columns. In other words, 
one passage 36 from the top row and a subjacent 
passage 38 from the bottom row are in a common 
vertical plane. Consequently, vertical pairs of con- 
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tact sections 16 of terminals 14 are arranged in 
vertical pairs transversely of the housing and re- 
ceptacle 25 therein. 

Referring to Figure 3, contacts 14 described in 
relation to Figure 1 have been designated with the 
reference numerals 14a and 14b to indicate the 
"top" contacts and the "bottom" contacts respec- 
tively, which have contact sections 16 for insertion 
into top passages 36 and bottom passages 38 
respectively. Consequently, each top contact 14a 
has a terminating section 18a and each bottom 
contact 14b has a terminating section 18b. Each 
terminating section 18a and 18b has a distal end 
40 which defines a contact area for engaging con- 
tact pads 42a and 42b on a printed circuit board 44 
(Fig. 3). In addition, each contact 14a and 14b has 
a barbed section 46 which securely seats the con- 
tacts within passages 36 and 38. This is seen by 
the two pairs of contacts 14a and 14b shown in the 
cut away portion on the right side of Figure 3. 

As stated above, each vertical pair of passages 
36 and 38 and each corresponding vertical pair of 
contact sections 18 of a vertical pair of contacts 
14a and 14b, are arranged in a vertical plane. As 
seen most clearly, in Figure 3, terminating sections 
18a of contacts 14a and terminating sections 18b 
of contacts 14b are disposed on respective op- 
posite sides of the respective plane. In particular, 
taking any single pair of contacts shown in Figure 
3, top contact 1 4a has a terminating section 1 8a to 
the right of the plane, and bottom contact 14b has 
a terminating section 18a to the left of the respec- 
tive plane. This offsetting of the terminating sec- 
tions results in offsetting pads 40 of the contacts 
for connection to the offset array of circuit traces 
42a and 42b on the printed circuit board. In addi- 
tion, by offsetting the terminating sections of the 
contacts, each contact has a transverse shoulder or 
surface 48a for contacts 14a and 48b for contacts 
14b. These shoulders or surfaces provide means 
for appropriate tooling to abut and drive or insert 
the contacts into their respective passages. In addi- 
tion, it can be seen by the two pairs of inserted 
contacts in Figure 3 and 5, that terminating sec- 
tions 18b of bottom contacts 14b are formed to- 
ward the printed circuit board 44 at a relatively 
large first angle for connection to corresponding 
circuit traces 42b spaced a given distance from 
rearward terminating face 26 of housing 12. Termi- 
nating sections 18a of top contacts 14a are formed 
toward the printed circuit board 44 at a relatively 
smaller angle than terminating sections 18b for 
connection to circuit traces 42a spaced closer to 
terminating face 26 than terminating sections 18b 
of contacts 14b. 

The relative angles and positions of the termi- 
nating sections of the top and bottom rows of the 
terminals allows all terminals 14 to have the same 



BNSOOCID: <EP 0529350 A2J_> 



overall length. This is important where the switch- 
ing speed of the electrical signal in the system is 
increased. If the electrical pathlengths of the termi- 
nals varies, propagation of the signal is not uniform 

5 and signal delays may result. The constant overall 
length in applicants' invention assures equal path- 
length, of high speed electrical signals and there- 
fore minimizes signal delay. 

However, due to the angles at which the top 

to row of the terminating sections connect to the 
printed circuit board, the relative bending moment 
of the terminating sections in the top row of termi- 
nals is less than that of the terminating sections in 
the bottom row. 

75 Heretofore, it has been difficult to provide suffi- 

cient resiliency for the terminating sections of those 
contacts engaging circuit traces near the connector 
housing. Consequently, the terminating sections of 
those contacts had relatively smaller bending mo- 

20 ments than those engaging circuit traces further 
from the housing. The flexibility of the leads and 
therefore the bending moments of the top row of 
terminals should be substantially equal to those of 
the bottom row in order to optimize the coplanarity 

25 of the leads. The invention contemplates means for 
solving this problem by providing a stepped con- 
figuration in the rearward terminating face of the 
housing which affords increased vertical flexibility 
for the smaller angled contacts. 

30 More particularly, as seen in Figures 3 and 5, 
an area 50 of rearward terminating face 26 of 
housing 12 is recessed, as defined by a step 52, 
so that the open ends of upper passages 36 are 
spaced inwardly from the open ends of bottom 

35 passages 38. By configuring the housing in such a 
way, the portions of top contacts 14a which project 
outwardly from housing 12 are made longer to 
provide greater vertical flexibility for terminating 
sections 18a of the top contacts effectively increas- 

40 ing the bending moment of the upper row of con- 
tacts. In addition, the stepped configuration of the 
housing provides additional spacing about shoul- 
ders 48a of top contacts 14a to accommodate the 
insertion tooling which is used to insert the con- 

45 tacts into the passages of the housing. Still further, 
by recessing the housing about the top passages, 
versus the bottom passages, an open area is pro- 
vided along rearward terminating face 26 to afford 
greater visual observation of the interconnections 

so between pads 40 of the terminating sections of the 
top contacts 14a with circuit traces 42a on the 
printed circuit board, thereby providing easier in- 
spection of the interconnections. 

Figure 4 shows an alternate construction of the 

55 bottom contacts in relation to top contacts 14a. 
Specifically, bottom contacts, generally designated 
56, in Figure 4 again include contact sections 18, 
contact pads 40 and terminating sections now des- 

4 
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ignated 58, with the terminating sections being in 
the same plane as contact sections 18 of any given 
pair of top and bottom contacts. In essence, only 
top contacts 14a have offset terminating sections 
as shown in the drawing. This arrangement can 5 
accommodate circuit traces 42c and 42d which, 
may be staggered, with only contact section 18a 
offset relative to the vertical plane of the contact 
sections while contact sections 58 remain in the 
plane. w 

It will be understood that the invention may be 
embodied in other specific forms without departing 
from the spirit or central characteristics thereof. 
The present examples and embodiments, there- 
fore, are to be considered in all respects as illustra- /5 
tive and not restrictive, and the invention is not to 
be limited to the details given herein. 

Claims 

20 

1. In a right angle electrical connector (10) for 
mounting on a surface of a printed circuit 
board (44) wherein the connector includes 

a dielectric housing (12) having a bottom 
mounting face (28), a forward mating face (24) 25 
and rearward terminating face (26), 

a plurality of terminal passages (36, 38) in 
the housing and extending between the for- 
ward mating face (24) and the rearward termi- 
nating face (26) and defining top and bottom 30 
rows and vertical columns of passages with at 
least a pair of passages in each column, and 

a plurality of conductive terminals (14) se- 
cured in the passages each having a contact 
section (16) projecting from said forward mat- 35 
ing face and a terminating section (18) projec- 
ting from the rearward terminating face includ- 
ing a board engaging end (40) connectable to 
corresponding circuit traces (42) on the printed 
circuit board at a given board angle, the board 40 
angle of the terminating sections of the top row 
(18a) being greater than the board angle of the 
terminating sections of the bottom row (18b), 
each terminating section defining a mounting 
arm deflectable about a point generally defined 45 
between the contact section and the terminat- 
ing section in response to a force applied to 
the board engaging end of the terminal by the 
printed circuit board 

characterized in that: 50 

the points of deflection of the mounting 
arms of the terminating sections in the top row 
being offset from the points of deflection of the 
mounting arms of the terminating sections in 
the bottom row in the direction of the forward 55 
mating face of the housing 

whereby the bending moments of the 
mounting arms in the top row are substantially 



equal to the bending moments of the mounting 
arms in the bottom row. 

2. In an electrical connector as set forth in claim 
1, wherein the terminating sections of the con- 
tacts in the bottom row thereof project from the 
rearward terminating face of the housing gen- 
erally in the planes of the respective, columns 
of contacts and the terminating sections of the 
contacts in the top row thereof project from the 
rearward terminating face of the housing offset 
from said planes. 

3. The electrical connector of claim 1 wherein the 
points of deflection of the mounting arms of 
th6 terminating sections in the top and bottom 
rows are defined by the portion of the rearward 
terminating face superjacent the respective ter- 
minal passage. 

4. The electrical connector of claim 1 wherein the 
length of the conductive terminals (14) of said 
top and bottom rows are substantially equal. 

5. In a right angle electrical connector (10) for 
mounting on a surface of a printed circuit 
board (44) wherein the connector includes 

a dielectric housing (12) having a bottom 
mounting face (28), a forward mating face (24) 
and rearward terminating face (26), 

a plurality of terminal passages (36, 38) in 
the housing and extending between the for- 
ward mating face (24) and the rearward termi- 
nating face (26) and defining top and bottom 
rows and vertical columns of passages with at 
least a pair of passages in each column, and 

a plurality of conductive terminals (4) se- 
cured in the passages, each having a contact 
section (16) projecting from said forward mat- 
ing face and a terminating section (18) projec- 
ting from the rearward terminating face includ- 
ing a board engaging end (40) connectable to 
corresponding circuit traces on the printed cir- 
cuit board at a given board angle, the board 
angle of the terminating sections of the top row 
(18a) being greater than the board angle of the 
terminating sections of the bottom row (18b), 

characterized in that: 

the conductive terminals of said top and 
bottom rows being of substantially the same 
overall length 

whereby an electrical signal travelling 
through each of said terminals will travel ap- 
proximately the same distance in the same 
amount of time thereby eliminating signal de- 
lay. 
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6. In an electrical connector as set forth in claim 
4, wherein the terminating sections of the con- 
tacts in the bottom row thereof project from the 
rearward terminating face of the housing gen- 
erally in the planes of the respective columns 5 
of contacts, and the terminating sections of the 
contacts in the top rows thereof project from 

the rearward terminating face of the housing 
offset from said planes. 

10 

7. In an electrical connector as set forth in claim 
4, wherein the terminating sections of the con- 
tacts in the bottom row thereof project from the 
rearward terminating face of the housing offset 

to one side of the planes of the respective /5 
columns of contacts, and the terminating sec- 
tions of the contacts in the top row thereof 
project from the rearward terminating face of 
the housing offset to the opposite side of said 
planes. 20 
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© A right angle header connector (10) is disclosed 
for mounting on a surface of a printed circuit board 
(44) wherein the connector includes a dielectric 
housing (12) having a bottom mounting face (28), a 
forward mating face (24) and a rearward terminating 
face (26). A plurality of contact passages (36, 38) are 
provided in the housing and extending between the 
forward mating face and the rearward terminating 
face and defining top and bottom rows and vertical 
columns of passages, with at least a pair of pas- 
sages in each column. A plurality of terminals (4) are 
secured in the passages and have contact sections 
(16) projecting from the forward mating face and 
terminating sections (18) projecting from the rear- 
ward terminating face connectable to corresponding 
circuit traces (42) on the printed circuit board. The 
terminating sections of the contacts in the bottom 
row (18b) thereof are formed at a first angle, and the 
terminating sections of the contacts in the top row 
thereof (18a) are formed at a relatively smaller angle 
for connection to corresponding rows of circuit 
traces on the printed circuit board spaced different 
distances from the rearward terminating face of the 
housing. The resultant configuration allows the termi- 
nals of both rows to have substantially equal elec- 
trical pathlengths and therefore eliminates signal de- 
lay in high speed applications. Furthermore, the rear- 
ward terminating face of the housing compensates 



for the relatively smaller bending moment of the top 
row of terminals by recessing the upper row of 
terminal passages thereby optimizing lead coplanar- 
ity. 
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